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(54) HIGH DEFINITION SOLID-STATE IMAGE PICKUP DEVICE 
(57)Abstract 

PURPOSE: To attain a high definition image pickup operation by 
vibrating a CCD only when an object comes to a standstill to avoid 
blur even when the object moves. 

CONSTITUTION: A noise in a video signal outputted from a CCD 2 
is reduced by a sample-and-hold circuit 8 t the resulting video signal 
is A/D-converted by an A/D converter 1 1 and the converted signal 
is once stored in a frame memory 1 2 and fed to a difference 
detection section 14 at a succeeding frame period, where a 
difference between a preceding frame image and a current frame 
image is detected, and its difference detection output is given to a 
motion detection section 1 5, which detects a movement of an 
object and a vibration signal generating circuit 5 vibrates a vibration 
element 4 for each frame if the object is at a standstill thereby 
allowing the CCD 2 connecting to the vibration element 4 to be 
vibrated. Thus, plural images with different sampling points are 
obtained for each frame and a high definition image is obtained by 
compositing output images from a signal processing section 9 at a 
next stage. 
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CLAIMS BEST /MAILABLE COPY 

[Claim(s)] 

[Claim 1] The highly minute solid state camera which it has the following, the aforementioned oscillating 
means is operated only when the aforementioned picture is standing it still, and is characterized by being 
constituted so that two or more pictures from which a sampling point differs may be acquired. Solid state 
image pickup device A storage means to memorize the picture outputted from the aforementioned solid state 
image pickup device A movement detection means to detect the movement of the aforementioned picture 
from the aforementioned storage means output An oscillating signal generation means to generate an 
oscillating signal according to the aforementioned movement detection means output, and an oscillating 
means to, vibrate the optical axis or the aforementioned solid state image , pickup device of the 
aforementioned incident light to ** on the other hand at least to the optical axis of the incident light to the 
aforementioned solid state image pickup device so that it may be 'controlled by the oscillating signal 
outputted from the aforementioned oscillating signal generation means and sampling points may differ 
[Claim 2] One-line one train a solid state image pickup device MAZENDA, [ the array of a light filter ] 
Cyanogen, and three-line one train Green, [ one line two trains ] [ green, and two-line one train ] [ yellow, 
and two-line two trains ] For three-line two trains, MAZENDA, and four-line one train are [ cyanogen, and 
four line two trains ] yellow. The highly minute solid state camera according to claim 1 which is this array 
combine or the combination of the vertical symmetry or a bilateral symmetry is repeated by whose horizontal 
direction and perpendicular direction, and is characterized by the signal read-out method reading all pixels 
independently simultaneously. 

[Claim 3] Vibration of the solid state image pickup device generated by the oscillating means is a highly 
minute solid state camera according to claim 2 which possesses two or more amplitude a perpendicular 
direction [ a horizontal direction ], and is characterized by the ratio of a horizontal amplitude and a vertical 
amplitude being always the same. 

[Claim 4] The highly minute solid state camera according to claim 2 characterized by providing the following 
The 1st position whose position of the solid state image pickup device which vibrates by the oscillating means 
is a criteria position The 2nd position which carried out 1/2-pixel interval movement leftward [ level ] to the 
aforementioned criteria position a 1/2-pixel interval and perpendicular down It is the position of the vertical 
symmetry or a bilateral symmetry to the 3rd position or the three above-mentioned sorts of positions which 
carried out 1 -pixel interval movement leftward [ level ] a 1 -pixel interval and perpendicular down to the 
aforementioned criteria position. 

[Claim 5] The highly minute solid state camera according to claim 2 characterized by providing the following 
The 1st position whose position of the solid state image pickup device which vibrates by the oscillating means 
is a criteria position The 2nd position which carried out 1 -pixel interval movement leftward [ level ] to the 
aforementioned criteria position The 3rd position which carried out 1/2-pixel interval movement leftward 
[ level ] to the aforementioned criteria position a 1/2-pixel interval and perpendicular down It is the position 
of the vertical symmetry or a bilateral symmetry to the 4th position or the four above-mentioned sorts of 
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positions which carried out 1/2-pixel interval movement rightward [ level ] a 1/2-pixel interval and 
perpendicular down to the aforementioned criteria position. 

[Claim 6] An oscillating means is a highly minute solid state camera according to claim 1 characterized by 
making it change relatively the aforementioned solid state image pickup device and the position of the 
aforementioned optical axis by arranging aslant the matter from which a refractive index changes with electric 
stimuli to an optical axis, and adding an electric stimulus in the optical axis of the front face of a solid state 
image pickup device. 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the highly minute solid state camera which a solid state image 

pickup device is vibrated and realizes high resolution-ization. 

[0002] 

[Description of the Prior Art] In recent years, highly efficient-ization of a solid state image pickup device 
progresses, and the solid state image pickup device is mainly used for the image pck-up section of a video 
camera. The present condition is all almost serving as a solid state image pickup device especially in a 
noncommercial field, and placing and changing from an image pick-up tube also in a business-use field. 
[0003] The performance to which a solid state image pickup device is mostly made as for satisfaction to 
standard television methods, such as the conventional NTSC color TV system, came to be obtained. 
However, to the flow of multimedia-izing in recent years, when it was going to input minute pictures, such as 
a document, resolution ran short, and the scanner using the linear sensor etc. needed to be used. However, 
when 1-dimensional sensors, such as a scanner, were used, there was a fault which can incorporate only a still 
picture and takes the time for an input very much. 

[0004] On the other hand, the method which vibrates a solid state image pickup device periodically is 
proposed as a method which realizes high resolution using a two-dimensional sensor. It explains referring to a 
drawing about this method. 

[0005] Drawing and drawing 11 to which drawing 9 shows an example of the block diagram of the conventional 
highly minute solid state camera which realizes high resolution-ization by vibrating a solid state image pickup 
device periodically to, and drawing 10 expresses arrangement of a color filter are drawing for explaining 
vibration of CCD. drawing 9 — setting — 91 — an image pck-up lens and 92 — a CCD solid state image 
pickup device (it expresses Following CCD) and 93 — for an oscillating signal generating circuit and 96, as 
for a timing generating circuit and 98, a clock driver and 97 are [ a color filter and 94 / an oscillating element 
and 95 / a sample hold circuit and 99 ] digital disposal circuits Thus, the operation is explained below about 
the constituted conventional image pck-up equipment. 

[0006] An incident light is first inputted into CCD92 by the photographic subject through the image pck-up 
lens 91, and a video signal is outputted from CCD92. And an output video signal is formed into low noise by 
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the sample hold circuit 98, is changed into television methods, such as an NTSC color TV system, etc. by the 
digital disposal circuit 99, and is outputted as a video signal. The CCD driving signal generated by the timing 
generating circuit 97 is driven by the clock driver 96, and drives CCD92 in being inputted into CCD92. 
[0007] Moreover, by inputting into the oscillating signal generating circuit 95 the CCD driving signal 
outputted from the timing generating circuit 97, outputting a CCD oscillating signal, and being sent to the 
oscillating element 94, the oscillating element 94 vibrates and CCD92 connected to the oscillating element 
94 vibrates. As shown in drawing 10 , three colors of red, green, and blue arrange one color of color filters 93 
in the shape of [ each ] a vertical stripe to 1 pixel of CCD, and the repeat period is set to 3d here, in order 
that it may mean that the position of the pixel of CCD had shifted horizontally for every field by vibration 
since only 3d/2 vibrate horizontally to the horizontal pixel interval d of CCD for every field like drawing 11 , 
and the pixel of each color may carry out the interleaving only of 3d/2, when the vibration amplitude of 
CCD92 compounds the picture of A and the B car field, horizontal resolution can obtain a twice [ about ] as 
many image as this. 
[0008] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional composition, in 
order to make standard television methods, such as an NTSC color TV system, suit, the interlace image 
pck-up which constitutes one frame in the two fields, A and B, is performed, the space sampling point is made 
to increase by vibrating CCD horizontally for every field, and only horizontal resolution improves. Moreover, 
since there is about 1 / time difference for 60 seconds in A field and B field in the case of an NTSC color TV 
system when compounding the picture of A field and B field, when a photographic subject has movement, 
there is a trouble that a picture blurs. 

[0009] Moreover, although three kinds of filters, R, G, and B, are arranged for the vertical stripe for 
colorization, the resolution of a horizontal luminance signal is set to one third of the resolution fundamentally 
called for from the horizontal number of pixels of a solid state image pickup device, and it cannot be satisfied 
[ with this method ] of resolution as a high resolution color input unit. Moreover, since R, G, and B filter were 
used, the utilization factor of light fell, and there was a problem to which the sensitivity property of a camera 
falls. 

[0010] this invention solves the above-mentioned technical problem, and it aims at offering the highly minute 
solid state camera which makes an image pck-up possible with high definition, without blurring, even if it is 
the case where movement is contained in a photographic subject. 
[0011] 

[Means for Solving the Problem] A storage means to memorize the picture outputted from a solid state image 
pickup device and the aforementioned solid state image pickup device in order that this invention may attain 
the above-mentioned purpose, A movement detection means to detect the movement of the aforementioned 
picture from the aforementioned storage means output, and an oscillating signal generation means to 
generate an oscillating signal according to the aforementioned movement detection means output, It is 
controlled by the aforementioned oscillating signal and has an oscillating means to, vibrate the optical axis or 
the aforementioned solid state image pickup device of the aforementioned incident light to ** on the other 
hand at least to the optical axis of the incident light to the aforementioned solid state image pickup device so 
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that sampling points may differ. Only when the aforementioned picture is standing it still, the aforementioned 
oscillating means is operated, and it has the composition of acquiring two or more pictures from which a 
sampling point differs. 
[0012] 

[Function] According to this invention, a high definition video signal without blurring can be obtained by 
making it vibrate CCD, only when a photographic subject's movement is detected and the photographic 
subject is standing it still from two or more video signals by memorizing the video signal outputted from a 
solid state image pickup device as mentioned above. 
[0013] 

[Example] Hereafter, the example of this invention is explained, referring to a drawing. Drawing 1 shows the 
composition of the highly minute solid state camera in the 1st example of this invention. 
[0014] drawing 1 — setting — 1 — an image pck-up lens and 2 — CCD and 3 — a color filter and 4 — an 
oscillating element and 5 — an oscillating signal generating circuit and 6 — a clock driver and 7 — a timing 
generating circuit and 8 — a sample hold circuit and 9 — a digital disposal circuit and 11 — an A/D 
converter and 12 — a frame memory and 14 — difference — a detecting element and 15 are movement 
detecting elements About the highly minute solid state camera of the 1st example of this invention 
constituted as mentioned above, the operation is explained below. 

[0015] First, incidence of the light which set to drawing 1 , and was reflected or emitted by the photographic 
subject is carried out to CCD2 through a lens 1 and a color filter 3, and it is changed into a video signal. 
Voltage conversion of the CCD driving signal generated by the timing generating circuit 7 is carried out by 
the clock driver 6, and CCD2 is driven by being sent to CCD2 here. 

[0016] And after the video signal outputted from CCD2 is formed into a low noise by the sample hold circuit 
8 and A/D conversion is carried out by A/D converter 11, it is sent to a digital disposal circuit 9. 
[0017] moreover, the frame of a degree once the output of A/D converter 11 is connected to the frame 
memory 12 and the video signal was memorized by the frame memory 12 — difference — it is sent to a 
detecting element 14 here — difference — a detecting element 14 — the difference of the output of a frame 
memory 12, and the output of A/D converter 11, i.e., the difference of the present frame picture and a front 
frame picture, — detecting — the difference — it moves by the detection output and a photographic 
subject's movement is detected by the detecting element 15 And if the photographic subject is standing it 
still, for every frame, the oscillating element 4 will be vibrated with outputting a CCD oscillating signal from 

r 

the oscillating. signal generating circuit 5, and CCD2 connected with the oscillating element 4 will be vibrated. 
A high definition picture can be acquired by compounding two or more pictures from which the sampling point 
which CCD2 will vibrate when the photographic subject is standing it still by this, and could acquire. two or 
more pictures from which a sampling point differs for every frame, and was obtained from the 
signal-processing section 9 differs by the next step. 

[0018] since a CCD output video signal becomes that from which the sampling point differed for every frame 
when the photographic subject is standing it still here and CCD2 is vibrating — difference — the component 
for which the output of a detecting element 14 vibrated CCD2 will be detected as a photographic subject's 
movement as it is therefore, the oscillating position of CCD2 of present [ signal generating circuit / 
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oscillating / 5 ] — difference — the oscillating component of CCD2 is beforehand removed by inputting into 
a detecting element 14 

[0019] Moreover, since a still picture judging flag is outputted from the movement detecting element 15 when 
CCD2 is vibrating (i.e., when the highly minute picture is acquired), even if a usual picture and a usual highly 
minute picture are mixed and are outputted from a digital disposal circuit 9, those distinction is attained 
externally and separation of a picture and a highly minute picture can usually be made easy. 
[0020] A quality highly minute picture without blurring can be acquired by vibrating CCD, only while a 
photographic subject's movement is detected and the photographic subject is standing it still from the video 
signal according to this example as mentioned above. 

[0021] Next, it explains, giving the 2nd example of this invention and referring to a drawing about the 
composition of a digital disposal circuit 9 and the oscillating method of CCD2 in drawing 1 . 
[0022] Drawing 2 shows' the composition of the highly minute solid state camera in the 2nd example of this 
invention, drawing 2 — setting — 1 — an image pck-up lens and 2 — CCD and 3 — a color filter and 4 — 
an oscillating element and 5 — an oscillating signal generating circuit and 6 — a clock driver and 7 — a 
'timing generating circuit and 8 — a sample hold circuit and 9 — a digital disposal circuit and 11 — an A/D 
converter and 12 — a frame memory and 14 — difference — a detecting element and 15 are movement 
detecting elements, and these perform the same operation as the 1st example 

[0023] 16 — a low pass filter and 17 — for a 1-pixel delay circuit and 20, as for the 2nd line memory and 22, 
a subtractor and 21 are [ the 1st line memory and 18 / an adder and 19 / a multiplexer and 23 ] sign inverters 
[0024] Moreover, drawing 3 is drawing showing the color arrangement of a color filter 3 located in the front 
face of CCD2 of the highly minute solid state camera in the 2nd example of this invention, in MAZENDA and 
G, green and Ye express yellow and, as for the inside Mg of drawing, Cy expresses cyanogen. CCD shows the 
output signal taken out from each line at the time of performing all pixel independent simultaneous read-out 
operation using the color filter with which drawing 4 is expressed with drawing 3 . Drawing 5 shows* the 
sampling point of a luminance signal Y, chrominance-signal R-Y, and B-Y. Drawing and drawing 7 which show 
the oscillating method when drawing 6 pays its attention to a luminance signal and a color-difference signal 
are drawing showing the oscillating method at the time of paying one's attention to a RGB primary signal. 
[0025] About the highly minute solid state camera of, the 2nd example constituted as mentioned above, the 
operation is explained below. As the array of the color filter in this example is shown in drawing 3 , for green, 
and three-line two trains, MAZENDA, and four-line one train are [ green, and two line one train / yellow, and 
two line two trains / cyanogen, and three line one train / cyanogen, and four line two trains ] yellow, and 
one-line one train is [ MAZENDA, and one line two trains ] the composition that the combination of these 
four-line two trains is repeated by an In addition, a cyano color transparency filter makes blue (blue) and a 
green (green) primary color component light penetrate, and blue and red (red), and a yellow color 
transparency filter make red and green component light penetrate [ filter / MAZENDA color transparency ] 
respectively. 

[0026] CCD used for this example uses the thing of all pixel independent simultaneous read-out operation. 
Therefore, like CCD of the conventional veneer colorization method, by the 1st line (n lines), MAZENDA and 
green are outputted by turns like drawing 4 (a), and, as for the output signal at the time of picturizing using 
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the color filter constituted by the array of this example, in order not to perform mixture of a signal charge, 
yellow and cyanogen are outputted by turns by the 2nd line (n+1 line). Similarly, by green, MAZENDA, and 
the 4th line* (n+3 lines), cyanogen and yellow are outputted by turns and it becomes a repeat to the 4th line 
from the 1st line henceforth at the 3rd line (n+2 lines) after the 5th line. By drawing 4 , R, G, and B showed 
the primary color color component red of the color filter corresponding to each pixel; green, and blue here for 
explanation. 

[0027] If the method which takes out brightness and a chrominance signal from each line here is described, 
since a luminance signal Y will be called for as the average (2R+3G+2B) of four adjoining pixels Mg, G, Ye, 
and Cy, After adding the signal of n lines, and the signal of n+1 line for every pixel like drawing 4 (b), the 
point which is acquired by equalizing it and is expressed with drawing 5 (a) turns into a sampling point. 
[0028] Next, after a chrominance signal adds n lines and n+1 line for every pixel about a R-Y component, the 
color-difference signal which consists of the odd-numbered pixel 2 R-G by subtracting the even-numbered 
pixel is obtained. 
[0029] 

(Mg+Ye) -(G+Cy) =(2 R+B+GMB+2G) = — performing processing same about n+2 lines and n+3 lines 2 R-G 
again — G-2R — a color-difference signal is obtained Therefore, the interval of a sampling point is 
horizontally set to one half to a luminance signal Y at 1/2 and a perpendicular direction, and the point 
expressed with drawing 5 (b) turns into a sampling point. 

[0030] After adding n+1 line and n+2 lines for every pixel also about a B-Y component so that it may be 
expressed with drawing 4 (d), the color-difference signal which G-2B Consists of the odd-numbered pixel by 
subtracting the even-numbered pixel is obtained. 
[0031] 

(Ye+G) The color-difference signal which 2B-G Becomes -(Cy+Mg) =(R+2G)-(2B+R+G) =G-2B and n+3 lines 
by performing n+4, i.e., the processing same about n lines, is obtained. Therefore, about a B-Y component as 
well as a R-Y component, as for the interval of a sampling point, a horizontal direction and a perpendicular 
direction are set to one half of luminance signals Y, and the point expressed with drawing 5 (c) turns into a 
sampling point. 

[0032] These processings are realized by the composition of drawing 2 . The video signal outputted from 
CCD2 is formed into a low noise with a sample hold circuit 8, and A/D conversion is carried out by A/D 
converter 11. And the signal by which one-line period delay was carried out by the 1st line memory 17, and 
the signal which is not delayed are added with an adder 18, and the wave of drawing 4 (b) is acquired. A 
luminance signal can be obtained by letting a low pass filter 16 pass to this signal. Moreover, a 
color-difference signal is obtained by subtracting the signal which is not delayed by the subtractor 20 from 
the signal delayed by the 1-pixel delay circuit 19 1 pixel. 

[0033] Since a color-difference signal is obtained here and obtained by the repeat in order of 2 R-G and 
G-2B, G-2R, and 2B-G for every line, One-line period delay is carried out by the 2nd line memory 21, and a 
2 R-G and G-2R signal and a 2B-G and G-2B signal are simultaneously acquired by changing and outputting 
the signal delayed one line by the multiplexer 22, and the signal which is not delayed. Since the sign has 
reversed each color-difference signal for every line, 2 R-G and a 2B-G signal are acquired by reversing a sign 
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by the sign inverter 23, respectively here. 

[0034] Thus, by using the filter array of this example, about a luminance signal, a sampling point becomes 
being the same as that of the number of pixels of CCD, it becomes almost equal to the resolution called for 
from the number of pixels, and high resolution-ization is attained. Moreover, although resolution is also set 
to one fourth about a color-difference signal since it is one fourth of the sampling points of a luminance signal, 
the resolution of a color-difference signal is not so required, and is more enough than human being's visibility 
property. 

[0035] Next, when the oscillating method of CCD was described and the color filter array in the 2nd example 
is used as mentioned above, the sampling point of a luminance signal and a chrominance signal is expressed 
like drawing 5 . In this case, a luminance signal and a chrominance signal newly prepare a sampling point in 
the middle point of a grid-like sampling point, and the most effective method that it is easy in order to 
incorporate two or more pictures to which the sampling point was changed by vibrating CCD and for picture 
composition to generate a highly minute picture and should just make a sampling point the shape of a 
hound's-tooth check (5 NO eye). 

[0036] 1/2 of one half of the pixel intervals H of CCD with the horizontal pixel position after movement 
according [ as opposed to / the criteria position of CCD / like / luminance signal / drawing 6 (a) / in order to 
realize this ] to vibration, and the vertical pixel interval V — it is necessary to move . Moreover, it is 
necessary to move to 1H and a perpendicular direction IV horizontally to the criteria position of CCD about 
a chrominance signal. What is necessary is for 1/2V and the 2nd vibration to vibrate to 1/2H and a 
perpendicular direction, and for 1/2V and the 3rd vibration to vibrate 1/2H and a perpendicular direction 
-IV to -1H and a perpendicular direction horizontally, to return [ as opposed to / a criteria position / in 
order to realize these both ] the 1st vibration to the original criteria position, and just to repeat this vibration 
similarly and horizontally, horizontally, henceforth. 

[0037] By making into the shape of a hound's-tooth check the sampling point of the picture acquired when a 
luminance signal and a chrominance signal vibrate CCD by>this, a luminance signal and a color-difference 
signal can be ****ed resolution horizontally, it can be perpendicularly made into double precision, and a 
highly minute picture can be acquired effectively. 

[0038] Since the oscillating direction becomes one dimension when the ratio of the horizontal direction of a 
vibration amplitude and a perpendicular direction is always the same, the oscillating element which was the 
horizontal and vertical 2-way need requires only one direction, and is very useful economically from a bird 
clapper here. 

[0039] What is necessary is just to prepare a sampling point in the shape of a hound's-tooth check like Above 
Y, R-Y, and B-Y, if R, G, and B3 component is considered below, although the luminance-signal component 
and the chrominance-signal component have so far been considered about vibration and the sampling point. 
It is expressed that the sampling point of R, G, and B component is understood also from drawing 4 (a) here 
like drawing 7 (a). Therefore, the oscillating method that a sampling point becomes hound's-tooth check-like 
in R, G, and B is the thing of the vibration horizontally without 1H and perpendicular direction movement, 
and horizontal directions 1/2H and perpendicular directions 1/2V, and a horizontal direction to the criteria 
position of CCD. - They are 1/2H and a perpendicular direction. - What is necessary is just to move to the 
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point expressed with 1/2V. As shown in drawing 7 (c) by this, it enables R, G, and B component to acquire a 
highly minute picture for each signal effectively, since a sampling point is located in the shape of a 
hound's-tooth check. 

[0040] As mentioned above, according to this example, since the complementary color is used for the color 
filter, the utilization factor of a color is high and can offer a highly minute picture input device with high 
sensitivity. Moreover, a luminance signal and a color-difference signal can offer a highly minute solid state 
camera with high resolution. 

[0041] The 3rd example of this invention is explained below, referring to a drawing. Drawing 8 shows the 
composition of the highly minute solid state camera in the 3rd example of this invention. 
[0042] drawing 8 — setting — 1 — an image pck-up lens and 2 — CCD and 3 — a color filter and 5 — an 
oscillating signal generating circuit and 6 — a clock driver and 7 — a timing generating circuit and 8 — a 
sample hold circuit and 9 — a digital disposal circuit and 11 — an A/D converter and 12 — a frame memory 
and 14 — difference — a detecting element and 15 are movement detecting elements, and these perform the 
same operation as the 1st example 31 is an optical-axis controlling element. 

[0043] About the highly minute solid state camera of the 3rd example constituted as mentioned above, the 
operation is explained below. First, the light emitted or reflected is inputted into CCD2 by the photographic 
subject through a color filter 3 through the optical-axis controlling element 31 through a lens 1. The 
optical-axis controlling element 31 has the composition of having attached the electrode in transparent 
ceramics, such as PLZT, and is aslant arranged to the optical axis here. PLZT has the property in which the 
dielectric constant will change if an electric stimulus is added, namely, a refractive index changes to an 
incident light here. Therefore, the optical-axis controlling element 31 is aslant arranged to an optical axis, 
and since the refractive index of the optical-axis controlling element 31 can change according to an 
oscillating signal and an optical axis can be moved by adding the oscillating signal outputted from the signal 
signal generating circuit 5 to the optical-axis controlling element 31, the same effect as vibrating a solid state 
image pickup device is acquired. 

[0044] Since the same effect can be acquired as mentioned above according to this example, without vibrating 
CCD mechanically, a life can offer a highly minute solid state camera strong against a mechanical shock for a 
long time. 
[0045] . 

[Effect of the Invention] The outstanding highly minute solid state camera which can acquire a highly minute 
picture without blurring by vibrating CCD only while a photographic subject's movement is detected and the 
photographic subject is standing it still from the video signal outputted from a solid state image pickup device 
according to this invention as mentioned above is realizable. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the highly minute solid state camera which a solid state image 
pickup device is vibrated and realizes high resolution-ization. 
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PRIOR ART 



[Description of the Prior Art] In recent years, highly efficient-ization of a solid state image pickup device 
progresses, and the solid state image pickup device is mainly used for the image pck-up section of a video 
camera. The present condition is all almost serving as a solid state image pickup device especially in a 
noncommercial field, and placing and changing from an image pick-up tube also in a business-use field. 
[0003] The performance to which a solid state image pickup device is mostly made as for satisfaction to 
standard television methods, such as the conventional NTSC color TV system, came to be obtained. 
However, to the flow of multimedia-izing in recent years, when it was going to input minute pictures, such as 
a document, resolution ran short, and the scanner using the linear sensor etc. needed to be used. However, 
when 1-dimensional sensors, such as a scanner, were used, there was a fault which can incorporate only a still 
picture and takes the time for an input very much. 

[0004] On the other hand, the method which vibrates a solid state image pickup device, periodically is 
proposed as a method which realizes high resolution using a two-dimensional sensor. It explains referring to a 
drawing about this method. 

[0005] Drawing and drawing 11 to which drawing 9 shows an example of the block diagram of the conventional 
highly minute solid state camera which realizes high resolution-ization by vibrating a solid state image pickup 
device periodically to, and drawing 10 expresses arrangement of a color filter are drawing for explaining 
vibration of CCD. drawing 9 — setting — 91 — an image pck-up lens and 92 — a CCD solid state image 
pickup device (it expresses Following CCD) and 93 — for an oscillating signal generating circuit and 96, as 
for a timing generating circuit and 98, a clock driver and 97 are [ a color filter and 94 / an oscillating element 
and 95 / a sample hold circuit and 99 ] digital disposal circuits Thus, the operation is explained below about 
the constituted conventional image pck-up equipment. 

[0006] An incident light is first inputted into CCD92 by the photographic subject through the image pck-up 
lens 91, and a video signal is outputted from CCD92. And an output video signal is formed into low noise by 
the sample hold circuit 98, is changed into television methods, such as an NTSC color TV system, etc. by the 
digital disposal circuit 99, and is outputted as a video signal. The CCD driving signal generated by the timing 
generating circuit 97 is driven by the clock driver 96, and drives CCD92 in being inputted into CCD92. 
[0007] Moreover, by inputting into the oscillating signal generating circuit 95 the CCD driving signal 
outputted from the timing generating circuit 97, outputting a CCD oscillating signal, and being sent to the 
oscillating element 94, the oscillating element 94 vibrates and CCD92 connected to the oscillating element 
94 vibrates. As shown in drawing 10 , three colors of red, green, and blue arrange one color of color filters 93 
in the shape of [ each ] a vertical stripe to 1 pixel of CCD, and the repeat period is set to 3d here. In order 
that it may mean that the position of the pixel of CCD had shifted horizontally for every field by vibration 
since only 3d/2 vibrate horizontally to the horizontal pixel interval d of CCD for every field like drawing 1 1 , 
and the pixel of each color may carry out the interleaving only of 3d/2, when the vibration amplitude of 
CCD92 compounds the picture of A and the B car field, horizontal resolution can obtain a twice [ about ] as 
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many image as this. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The outstanding highly minute solid state camera which can acquire a highly minute 
picture without blurring by vibrating CCD only while a photographic subject's movement is detected and the 
photographic subject is standing it still from the video signal outputted from a solid state image pickup device 
according to this invention as mentioned above is realizable. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional composition, in 
order to make standard television methods, such as an NTSC color TV system, suit, the interlace image 
pck-up which constitutes one frame in the two fields, A and B, is performed, the space sampling point is made 
to increase by vibrating CCD horizontally for every field, and only horizontal resolution improves. Moreover, 
since there is about 1 / time difference for 60 seconds in A field and B field in the case of an NTSC color TV 
system when compounding the picture of A field and B field, when a photographic subject has movement, 
there is a trouble that a picture blurs. 

[0009] Moreover, although three kinds of filters, R, G, and B, are arranged for the vertical stripe for 
colorization, the resolution of a horizontal luminance signal is set to one third of the resolution fundamentally 
called for from the horizontal number of pixels of a solid state image pickup device, and it cannot be satisfied 
[ with this method ] of resolution as a high resolution color input unit. Moreover, since R, G, and B filter were 
used, the utilization factor of light fell, and there was a problem to which the sensitivity property of a camera 
falls. 

[0010] this invention solves the above-mentioned technical problem, and it aims at offering the highly minute 
solid state camera which makes an image pck-up possible with high definition, without blurring, even if it is 
the case where movement is contained in a photographic subject. 



MEANS 



[Means for Solving the Problem] A storage means to memorize the picture outputted from a solid state image 
pickup device and the aforementioned solid state image pickup device in order that this invention may attain 
the above-mentioned purpose, A movement detection means to detect the movement of the aforementioned 
picture from the aforementioned storage means output, and an oscillating signal generation means to 
generate an oscillating signal according to the aforementioned movement detection means output, It is 
controlled by the aforementioned oscillating signal and has an oscillating means to, vibrate the optical axis or 
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the aforementioned solid state image pickup device of the aforementioned incident light to ** on the other 
hand at least to the optical axis of the incident light to the aforementioned solid state image pickup device so 
that sampling points may differ. Only when the aforementioned picture is standing it still, the aforementioned 
oscillating means is operated, and it has the composition of acquiring two or more pictures from which a 
sampling point differs. 



OPERATION 



[Function] According to this invention, a high definition video signal without blurring can be obtained by 
making it vibrate CCD, only when a photographic subject's movement is detected and the photographic 
subject is standing it still from two or more video signals by memorizing the video signal outputted from a 
solid state image pickup device as mentioned above. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the highly minute solid state camera in the 1st 
example of this invention 

[Drawing 2] The block diagram showing the composition of the highly minute solid state camera in the 2nd 
example of this invention 

[Drawing 3] Drawing showing the color arrangement of a color filter located in the front face of the said solid 
state image pickup device 

[Drawing 4] Drawing showing the output signal taken out from each line of this solid state image pickup 
device 

[Drawing 5] Drawing showing the sampling point of this luminance signal and a chrominance signal 
[Drawing 6] Drawing showing the oscillating method at the time of paying one's attention to this luminance 
signal and a color-difference signal 

[Drawing 7] Drawing showing the oscillating method at the time of paying one's attention to this RGB primary 
signal 

[Drawing 8] The block diagram showing the composition of the highly minute solid state camera in the 3rd 
example of this invention 

[Drawing 9] The block diagram showing the composition of the conventional highly minute solid state camera 
[Drawing 10] Drawing showing arrangement of the color filter of the conventional highly minute solid state 
camera 

[Drawing 11] Drawing showing vibration of CCD of the conventional highly minute solid state camera 
[Description of Notations] 
1 Image Pck-up Lens 
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2 CCD 

3 Color Filter 

4 Oscillating Element 

5 Oscillating Signal Generating Circuit 

6 Clock Driver 

7 Timing Generating Circuit 

8 Sample Hold Circuit 

9 Digital Disposal Circuit 

1 1 A/D Converter 

12 Frame Memory 

14 Difference — Detecting Element 

15 Movement Detecting Element 

31 Optical- Axis Controlling Element 
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